Proliferation and differentiation of progeny of ovine unilocular fat cells (adipofibroblasts).
The responsiveness of progency of sheep-derived unilocular fat cells (adipofibroblasts) to dexamethasone, insulin, insulinlike growth factor I (IGF-I), growth hormone (GH), and basic fibroblst growth factor (FGF) was determined in a clonal culture system. Primary cultures of mature adipocytes were obtained from intermuscular adipose tissue (semimembranosus/semitendinosus seam depot) of sheep by ceiling culture techniques. Following degeneration of unilocular fat droplets and re-establishment of fibroblasticlike adipofibroblasts, all adipofibroblasts adhering to upper flask surfaces were collected and isolated away from fibroblasts (which had no multilocular vesicles) by Percoll gradient centrifugation. Progeny derived from a single adipofibroblast were isolated and tested for the ability to proliferate, differentiate, and accumulate lipids. Stock cultures of adipofibroblasts reached confluence in 5 d and were induced to differentiate from 7 to 9 d with dexamethasone-methyl isobutylxanthine-insulin (DMI). Incubation with insulin, IGF-I, GH, or FGF prior to confluence followed by induction with DMI produced no direct (priming) effect on subsequent differentiation. When substituted individually in place of DMI during the 2 d differentiation/induction period, all factors induced differentiation of cultured adipofibroblasts as determined by lipogenesis (P < .05) and lipoprotein lipase activity (P < .05). Thus, isolated adipofibroblasts from sheep muscle may be induced by hormones and growth factors to display mature adipocyte morphology in cell culture. Further definition of the adipofibroblast culture system may aid in the identification of mechanisms regulating adipocyte development in sheep skeletal muscle, as well as in the study of intercommunication between fat and muscle cells.